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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the combustion control system of the compression ignition type engine which the inhalation of air supercharged by the 
supercharger arranged in the inhalation-of-air Maine path and the fuel injected from an injector are supplied [ engine ] to a combustion 
chamber, and carries out compression ignition combustion of the generated mixed gas The inhalation-of-air condensator arranged in 
the lower stream of a river of the above-mentioned supercharger of the above-mentioned inhalation-of-air Maine path, and the bypass 
path which opens an end for free passage to the above-mentioned inhalation-of-air Maine path between the above-mentioned 
supercharger and the above-mentioned inhalation-of-air condensator, and opens the other end for free passage to the above-mentioned 
inhalation-of-air Maine path of the downstream of the above-mentioned inhalation-of-air condensator, A path change means to 
connect selectively the above-mentioned bypass path and the above-mentioned inhalation-of-air condensator to the above-mentioned 
supercharger, When abnormal combustion is detected by an abnormal-combustion detection means to detect the abnormal combustion 
of the above-mentioned combustion chamber, and the above-mentioned abnormal-combustion detection means, operate the above- 
mentioned path change means and the above-mentioned above-mentioned supercharger and inhalation-of-air condensator side is 
opened for free passage. Moreover, it is the combustion control system of the compression ignition type engine characterized by 
having the path change control means which operates the above-mentioned path change means and makes the above-mentioned 
supercharger and the above-mentioned bypass path open for free passage when abnormal combustion is not detected by the above- 
mentioned abnormal -combustion detection means. 

[Claim 2] It is the combustion control system of the compression ignition type engine according to claim 1 characterized by having a 
valve timing setting-out means to set up so that the negative bulb overlap period which closes both the above-mentioned exhaust valve 
and the above-mentioned inlet valve , applying the valve timing by the above-mentioned good fluctuation valve system before and 
behind an exhaust air top dead center when a combustion gestalt is compression ignition combustion , the adjustable valve gear which 
can adjustable set up the valve timing of an inlet valve and an exhaust valve , and may be formed . 

[Claim 3] The above-mentioned injector is the combustion control system of claim 1 characterized by being the injector for cylinder 
injections of fuel which injects a fuel directly into the above-mentioned combustion chamber, or a compression ignition type engine 
given in two. 



[Translation done.] 
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' NOTICES ' 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the combustion control system of the compression ignition type engine in which it 

was made to reduce the gas temperature of a combustion chamber, when abnormal combustion occurs. 

[0002] 

Prescription of the Prior Art] Enlarging the ratio of specific beat of working medium by making mixed gas Lean-ize as a means which 
raises the thermal efficiency of a four stroke cycle engine, and raising a theoretical thermal efficiency is known. Moreover, since an 
engine is made to inhale more air even when operating with the same torque by Lean-izing mixed gas, pumping loss can be reduced. 
[0003] However, Lean-ization of mixed gas has a limitation with protraction of a combustion period, or destabilization of combustion. 
Then, there is a problem that combustion temperature becomes high and NOx tends to increase by stratification combustion by 
stratification combustion which brings together in the perimeter of an ignition plug with the condition of having stratification-ized 
mixed gas, and secures ignitionability by cylinder injection of fuel since rich mixed gas is centralized on the circumference of an 
ignition plug although he is trying to extend this limitation. 

[0004] On the other hand, since a diesel power plant is burned by compression ignition, thermal efficiency is high and Lean-izing with 
a large air-fuel ratio is possible, but since the air utilization rate at the time of a heavy load is bad, an output is low, and blowdown of 
soot may be produced and it becomes an exhaust gas cure top problem. 

[0005] Then, the compression ignition type engine which carries out multipoint firing of the gasoline mixed gas by adiabatic 
compression, not using an ignition plug as a means to solve such a problem is proposed. In order to carry out compression ignition 
combustion of the gasoline mixed gas By it being necessary to activate new mind using hot residual-gas heat, bringing the clausilium 
stage of an exhaust valve forward as the one approach, and delaying the valve-opening stage of an inlet valve The negative overlap 
period which both valves close before and behind an exhaust air top dead center is formed, and the technique it was made to confine 
residual gas in a combustion chamber from the second half of an exhaust stroke to the first half of an intake stroke is known. 
[0006] For example, the negative bulb overlap period which closes the both sides of an exhaust valve and an inlet valve before and 
behind an exhaust air top dead center is prepared in JP,2000-64863,A, and the technique of promoting compression ignition is 
indicated according to the precompression temperature up of the residual gas confined in the combustion chamber 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, although he is trying to aim at improvement in thermal efficiency by 
controlling the negative bulb overlap period spent before and behind an exhaust air top dead center by the advanced technology 
mentioned above, the heat energy of residual gas is changed according to an engine load. That is, the residual-gas temperature at the 
time of low load driving becomes high gradually as it is low and shifts to heavy load operation. Furthermore, delay will arise at the 
stage when volumetric efficiency falls gradually at and reaches the temperature of the mixed gas in a cylinder which can be lit as it 
shifts to a high revolution field by the negative bulb overlap period, in order that the valve-opening stage of an inlet valve may be 
overdue. 

[0008] Consequently, an ignition miss will be caused in a heavy load operating range, without whenever [ mixture gas temperature ] 
becoming high too much, and becoming easy to generate abnormal combustion, such as knocking, and fully being able to raise 
whenever [ mixture gas temperature ] in a quantity revolution field. Therefore, there is inconvenience by which a compression ignition 
field will be narrowed inevitably. 

[0009] This invention prevents delay of firing in a high revolution field, and aims at offering the combustion control system of the 
compression ignition type engine which can aim at amplification of a compression ignition field while it controls generating of the 
abnormal combustion in a heavy load operating range in view of the above-mentioned situation. 
[0010] 

[Means for Solving the Problem] The inhalation of air supercharged by the supercharger which arranged this invention in the 
inhalation-of-air Maine path in order to attain the above-mentioned object, In the combustion control system of the compression 
ignition type engine which the fuel injected from an injector is supplied [ engine ] to a combustion chamber, and carries out 
compression ignition combustion of the generated mixed gas The inhalation-of-air condensator arranged in the lower stream of a river 
of the above-mentioned supercharger of the above-mentioned inhalation-of-air Maine path, and the bypass path which opens an end 
for free passage to the above-mentioned inhalation-of-air Maine path between the above-mentioned supercharger and the above- 
mentioned inhalation-of-air condensator, and opens the other end for free passage to the above-mentioned inhalation-of-air Maine path 
of the downstream of the above-mentioned inhalation-of-air condensator, A path change means to connect selectively the above- 
mentioned bypass path and the above-mentioned inhalation-of-air condensator to the above-mentioned supercharger, When abnormal 
combustion is detected by an abnormal-combustion detection means to detect the abnormal combustion of the above-mentioned 
combustion chamber, and the above-mentioned abnormal-combustion detection means, operate the above-mentioned path change 
means and the above-mentioned above-mentioned supercharger and inhalation-of-air condensator side is opened for free passage. 
Moreover, when abnormal combustion is not detected by the above-mentioned abnormal-combustion detection means, it is 
characterized by having the path change control means which operates the above-mentioned path change means and makes the above- 
mentioned supercharger and the above-mentioned bypass path open for free passage. 

[001 1] When abnormal combustion is not detected by abnormal-combustion detection means to detect the abnormal combustion of a 
combustion chamber, a path change control means operates a path change means, and makes a supercharger and a bypass path open 
for free passage with such a configuration. Then, the inhalation of air supercharged with the supercharger is supplied to a combustion 
chamber through the bypass path which bypasses an inhalation-of-air condensator. Since supercharge temperature up of the inhalation 
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of air supplied to a combustion chamber is earned out by the supercharger, the temperature up of the mixed gas in a cylinder is 
promoted, and decline in the volumetric efficiency by the side of a high revolution is controlled, and the firing delay in a compression 
ignition stage can be prevented. On the other hand, when abnormal combustion is detected by the abnormal-combustion detection 
means, a path change control means operates a path change means, and makes a supercharger and an inhalation-of-air condensator 
open for free passage. Then, the inhalation of air supercharged with the supercharger is supplied to a combustion chamber, after being 
cooled with an inhalation-of-air condensator. Since the inhalation of air supplied to a combustion chamber is cooled, abnormal 
combustion is avoidable. 

[0012] In this case, the desirable adjustable valve gear which can adjustable set up the valve timing of one inlet valve and an exhaust 
valve, and when a combustion gestalt is compression ignition combustion, it is characterized by having a valve timing setting-out 
means to set up so that the negative bulb overlap period which closes both the above-mentioned exhaust valve and the above- 
mentioned inlet valve, applying the valve timing by the above-mentioned good fluctuation valve system before and behind an exhaust 
air top dead center may be formed. 

[0013] 2) It is characterized by the above-mentioned injector being an injector for cylinder injections of fuel which injects a fuel 

directly into the above-mentioned combustion chamber. 

[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained based on a drawing. The whole 
engine block diagram is shown in drawing 1 . 

[0015] the sign 1 of this drawing - an inlet valve and 7 are exhaust valves, the inhalation-of-air Maine path 8 is opened for free 
passage by the inlet port 4, and, as for an engine and 2, the air cleaner 9 is arranged [ an inlet port and 5 / an exhaust port and 6 ] in the 
upper edge of this inhalation-of-air Maine path 8 for a combustion chamber and 4, as for a piston and 3. Moreover, the mechanical- 
cable-type supercharger 10 driven with an engine is arranged, the intercooler 1 1 as an inhalation-of-air condensator is infixed at the 
lower stream of a river of this mechanical-cable-type supercharger 10, it is this intercooler 1 1, and also the air chamber 12 is formed 
down-stream on the lower stream of a river of the air cleaner 9 of the inhalation-of-air Maine path 8. Moreover, throttle- valve 13a is 
arranged between the intercooler 1 1 of the inhalation-of-air Maine path 8, and the air chamber 12. These throttle-valve 13a is formed 
successively by the electronics control throttle equipment 13 which controls a throttle opening electronically. 

[0016] Moreover, between the mechanical-cable-type supercharger 10 of the inhalation-of-air Maine path 8, and the intercooler 1 1, the 
upper edge of the I/C bypass path 14 is opened for free passage, and, on the other hand, the down-stream edge of the I/C bypass path 
14 is opened for free passage by the air chamber 12. In addition, opening of the down-stream edge of the I/C bypass path 14 may be 
carried out between the intercooler 1 1 of the inhalation-of-air Maine path 8, and throttle-valve 13a. 

[0017] Furthermore, the bypass path closing motion valve 15 is infixed in the upstream of the I/C bypass path 14, and the Maine path 
closing motion valve 16 is infixed between the upstream of the intercooler 11 of the inhalation-of-air Maine path 8, and the upper edge 
of the I/C bypass path 14. In addition, the path change means consists of these double door clausiliums 15 and 16. 
[0018] Furthermore, the nozzle hole of the injector 1 7 for cylinder injections of fuel and the ignition section of an ignition plug 1 8 are 
****(ed) by the top face of a combustion chamber 3. Moreover, the knock sensor 19 which is an example of an abnormal-combustion 
detection means which detects the existence of knocking generating which is abnormal combustion is arranged in cylinder block la. 
Moreover, the air-fuel ratio sensors 21, such as 02 sensor or a broader-based air-fuel ratio sensor, are ****(ed) by the flueway 20 
which is open for free passage to an exhaust port 5, and the three way component catalyst 22 which purifies by performing CO in 
exhaust gas, and oxidation of HC and reduction of NOx on the lower stream of a river of this air-fuel ratio sensor 21 is infixed. 
[0019] In addition, the engine adopted with the gestalt of this operation controlling abnormal combustion, such as knocking, the 
compression ratio is set as the low value (12 to about [ for example, ] 14) which can be operated in a practical use field so that heavy 
load operation by the usual jump spark ignition can be realized. 

[0020] Moreover, an inlet valve 6 and exhaust valves 7 are respectively formed successively by the adjustable valve gears 23a and 
23b. the two-step type cam mechanism to which each of these adjustable valve gears 23a and 23b switch two kinds of cam crests 
where profiles differ, and well-known electromagnetism — it consists of continuation good fluctuation valve systems using a valve 
train etc., and transfer operation is carried out according to a operating range based on the control signal from the electronic control 
unit (ECU) 30 mentioned later. 

[0021] By the way, in ECU30, a operating range is judged with reference to the operating-range judging map shown in drawing 5 
based on an engine load Lo and an engine speed Ne. A operating range is a load in low, and is classified into the jump-spark-ignition 
field (II) of the compression ignition field (I) of a low middle turn field, and a heavy load field or a high revolution field, in a 
compression ignition field (I), performs overly RIN compression ignition combustion of an air-fuel ratio, and performs the usual jump- 
spark- ignition combustion in a jump- spark-ignition field (II). Since compression ignition combustion is below NOx generation 
temperature and can be burned, NOx hardly occurs, but since the excess air factor is high, moreover, a three way component catalyst 
29 is operated as an oxidation catalyst which purifies CO and HC in exhaust gas by oxidation reaction. 

[0022] And a operating range is in a compression ignition field (I), and when a combustion gestalt is set as compression ignition 
combustion, as shown in drawing 4 R> 4 (a), it is switched so that the negative bulb overlap period which both an exhaust valve 7 and 
the inlet valve 6 close [ valve timing ] before and behind an exhaust air top dead center (TDC) may be formed. Moreover, a operating 
range is in a jump-spark-ignition field (II), and when a combustion gestalt is set as the usual jump-spark-ignition combustion, as 
shown in this drawing (b), it is switched so that the forward bulb overlap period which both an exhaust valve 7 and the inlet valve 6 
open [ valve timing ] before and behind an exhaust air top dead center (TDC) may be formed. 

[0023] The information detected by each sensor mentioned above is inputted into an electronic control unit (ECU) 30. The load sensor 
25 which detects an engine load Lo from the amount of treading in of an accelerator pedal 24 in addition to each sensor by which this 
ECU30 is constituted as a core, and mentioned the microcomputer above to the input side of this ECU30, engine-speed sensor which 
detects engine speed Ne 26 grade, and the various sensor switches which detect engine operational status are connected. 
[0024] Moreover, each adjustable valve gears 23a and 23b are connected according to an individual through inlet-valve actuation 
circuit 3 la and exhaust valve actuation circuit 3 lb, an ignition plug 1 8 is connected to the output side of ECU30 through the ignition 
actuation circuit 32, and the injector 17 for cylinder injections of fuel is connected to it through the injector actuation circuit 33. 
Furthermore, while electronics control throttle equipment 13 is connected, the bypass path closing motion valve 15 and the Maine path 
closing motion valve 16 are respectively connected to the output side of ECU30 through the actuation circuits 34 and 35. 
[0025] In addition, although not illustrated, the bypass path which bypasses the mechanical-cable-type supercharger 10 is established 
in the inhalation-of-air Maine path 8, and the charge pressure control valve which controls charge pressure to this bypass path is 
infixed. It opens at the time of for example, a high revolution and heavy load operation, and this charge pressure control valve reduces 
the charge pressure at the time of a high revolution and heavy load operation, and avoids abnormal combustion, such as knocking in a 
jump-spark-ignition field (II). 
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[0026] Based on the engine speed Ne which detected ECU30 by the engine-speed sensor 26, and the engine load Lo detected by the 
load sensor 33, it investigates whether a operating range is in a compression ignition field (I), or it is in a jump-spark-ignition field (II). 
and it was judged that it was in a compression ignition field (I) — coming — while carrying out full admission actuation of the throttle- 
valve 13a, the valve timing of an exhaust valve 7 and an inlet valve 6 is controlled before and behind an exhaust air top dead center 
(TDC) so that the negative bulb overlap period which both an exhaust valve 7 and the inlet valve 6 close is formed. 
[0027] Then, residual gas is shut up in a combustion chamber 3 during a negative bulb overlap period, precompression temperature up 
of the inhalation of air supplied to a combustion chamber 3 in the condition of having been pressurized by this residual gas and the 
mechanical-cable-type supercharger 1 0 is carried out by the adiabatic compression at the time of a compression stroke, and 
compression ignition combustion is made to perform. Consequently, even if it sets up low so that a compression ratio can be operated 
in a practical use field, it becomes possible to carry out temperature up of the gas in a cylinder to the temperature in which 
compression ignition is possible. 

[0028] Moreover, when it judges that a operating range is in a jump-spark-ignition field (II), while considering as the actuation which 
interlocked throttle-valve 13a with the accelerator pedal 24, the valve timing of an exhaust valve 7 and an inlet valve 6 is switched so 
that the forward bulb overlap period which both an exhaust valve 7 and the inlet valve 6 open may be formed before and behind an 
exhaust air top dead center (TDC). Furthermore, the charge pressure control valve (not shown) infixed in the bypass path which 
bypasses the mechanical-cable-type supercharger 10 is controlled, and the usual jump-spark-ignition combustion control is performed 
by adjusting charge pressure, avoiding abnormal combustion, such as knocking. 

[0029] When a operating range is in a compression ignition field (I), the bypass path closing motion valve 15 is opened, and 
clausilium of the Maine path closing motion valve 1 6 is carried out. Therefore, the inhalation of air pressurized by the mechanical- 
cable-type supercharger 10 passes along the I/C bypass path 14, and is supplied to a combustion chamber 3 through an air chamber 12. 
And when the monitor of the output signal of a knock sensor 19 is carried out and abnormal combustion, such as knocking, is detected, 
while closing the bypass path closing motion valve 15 promptly, the Maine path closing motion valve 16 is opened. Then, since it is 
cooled by the intercooler 1 1 and the inhalation of air by which the mechanical-cable-type supercharger 10 was connected to the 
intercooler 11, and supercharge temperature up was carried out with the mechanical-cable-type supercharger 10 is supplied to a 
combustion chamber 3, abnormal combustion, such as knocking, is avoided. 

[0030] On the other hand, when a operating range is in a jump-spark-ignition field (II), clausilium of the bypass path closing motion 
valve 15 is carried out, the Maine path closing motion valve 16 is opened, and since it is cooled by the intercooler 1 1 and the 
supercharged inhalation of air is supplied to a combustion chamber 3, a charging efficiency becomes high. 

[003 1 ] By the way, as mentioned above, in order to form a negative bulb overlap period in a compression ignition field (I), at the time 
of the usual jump-spark-ignition control, the valve-opening stage of an inlet valve 6 compares, and the angle of delay is carried out. 
Therefore, it becomes easy for volumetric efficiency to fall as it shifts to a high revolution side, but since the intake-air temperature is 
rising in case decline in volumetric efficiency is controlled and the mechanical-cable-type supercharger 10 is moreover passed, since 
the supercharged inhalation of air is supplied, the temperature up of the mixed gas by the adiabatic compression at the time of a 
compression stroke is promoted, and good compression ignition combustion can be obtained. Moreover, since the inhalation of air 
which supercharged is supplied to a combustion chamber 3, even if it sets up a compression ratio low, it becomes possible to heighten 
cylinder internal pressure. 

[0032] In this case, it becomes possible to make a compression ignition field (I) expand to drawing 5 to near the limitation to a heavy 
load side and high revolution side, as hatching shows, since generating of knocking was controlled as the combustion chamber 3 after 
cooling the air supercharged when the time of heavy load operation and an intake-air temperature were too high and abnormal 
combustion, such as knocking, occurred by the intercooler 1 1 was supplied. 

[0033] In addition to the usual combustion-control functions, such as a fuel-injection control function and an ignition-nming control 
function, ECU30 is equipped with the valve timing setting up function and the path change control function which performs change 
control of each path closing motion valves 15 and 16. A combustion-control function and a valve timing setting up function are 
specifically performed according to the combustion-control routine shown in drawing 2 , and a path change control function is 
performed according to the path change control routine shown in drawing 3 . 

[0034] In the combustion-control routine shown in drawing 2 , a operating range is first investigated at step SI with reference to the 
operating-range map shown in drawing 5 based on an engine speed Ne and an engine load Lo. 

[0035] And when a operating range is in a compression ignition field (I), after it progresses to step S2 and carries out full admission 
actuation of the throttle-valve 13a, it progresses to step S3 and the driving signal used as the valve timing which forms a negative bulb 
overlap period (refer to drawing 4 (a) and drawing 6 (a)) is outputted to the adjustable valve gears 23a and 23b. That is, when the 
adjustable valve gears 23a and 23b are two-step type cam mechanisms, the signal which chooses the cam crest which forms negative 
bulb overlap is outputted, and, in the case of a continuation good fluctuation valve system, a bulb keying signal is outputted to the 
timing which forms negative bulb overlap. 

[0036] Then, the tooth lead angle of the clausilium stage EVC of an exhaust valve 7 is carried out to a front [ top dead center / (TDC) / 
exhaust air ] side, and the angle of delay of the valve-opening stage IVO of an inlet valve 6 is carried out to the backside [ top dead 
center / (TDC) / exhaust air ], and residual gas is shut up in a combustion chamber 3 in the negative bulb overlap period which both 
these valves 6 and 7 of both close (refer to drawing 6 (b)). And if a piston 2 passes through an exhaust air top dead center (TDC), and 
shifts to an intake stroke and an inlet valve 6 is opened in the valve-opening stage IVO, the inhalation of air supercharged by the 
mechanical-cable-type supercharger 10 will be led to a combustion chamber 3. If this inhalation of air is supplied to a combustion 
chamber, while heating temperature up of it will be carried out by the heat energy of residual gas, temperature up of it is carried out by 
the adiabatic compression at the time of a compression stroke. 

[0037] Subsequently, it progresses to step S4, a compression ignition combustion control is performed, and it escapes from a routine. 
When the fuel injection timing in which compression ignition combustion is possible, and fuel oil consumption are set up and it 
reaches at predetermined fuel injection timing, it is made to inject from the injector 17 for cylinder injections of fuel in a compression 
ignition combustion control (refer to drawing 6 (b)). In addition, a compression ignition field (I) is subdivided to a stratification 
compression ignition field and a homogeneity compression ignition field in this case, and it may be made to carry out adjustable 
setting out of the fuel injection timing for every field. 

[0038] Moreover, if it is judged with a operating range being in a jump-spark-ignition field (II) and progresses to step S5 at step SI, 
the combustion control by the usual jump spark ignition will be performed, and it will escape from a routine. If it shifts to a jump- 
spark-ignition combustion control, the driving signal used as the valve timing which forms a forward bulb overlap period (refer to 
drawing 4 R> 4 (b)) will be outputted to the adjustable valve gears 23a and 23b. That is, when the adjustable valve gears 23a and 23b 
are two-step type cam mechanisms, the signal which chooses the cam crest which forms forward bulb overlap is outputted, and, in the 
case of a continuation good fluctuation valve system, a bulb keying signal is outputted to the timing which forms forward bulb 
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overlap. 

[0039] Consequently, it operates in the forward bulb overlap period (refer to drawing 4 (b)) which an inlet valve 6 and an exhaust 
valve 7 open from [ both ] the valve timing at the time of the usual jump spark ignition, i.e., the telophase of an exhaust stroke, to the 
early stages of an intake stroke. 

[0040] Simultaneously, it considers as the actuation which interlocked throttle- valve 13a with the accelerator pedal 24. Furthermore, 
while carrying out valve-opening actuation of the Maine path closing motion valve 16 through the Maine path closing motion valve 
actuation circuit 35, close actuation of the bypass path closing motion valve 15 is carried out through the bypass path closing motion 
valve actuation circuit 34. Consequently, after the inhalation of air which passed through the bypass path (not shown) which is 
supercharged by the mechanical-cable-type supercharger 1 0, or bypasses this mechanical-cable-type supercharger 1 0 passes along the 
inhalation-of-air Maine path 8 and is cooled by the intercooler 1 1, a combustion chamber 3 is supplied. 

[0041] Furthermore, fuel oil consumption, fuel injection timing, ignition timing, etc. are returned to the usual jump-spark-ignition 
control. In addition, since the fuel-injection control and ignition-timing control at the time of jump-spark-ignition control are well- 
known, explanation here is omitted. 

[0042] Moreover, if judged with a operating range being in a compression ignition field (I), the path change control routine shown in 
drawing 3 will be started. 

[0043] By this routine, step SI 1 investigates the existence of knocking generating from the output signal of a knock sensor 19 first 
When knocking has not occurred, it progresses to step SI 2 and the signal which closes the Maine path closing motion valve 16 to the 
Maine path closing motion valve actuation circuit 35 is outputted. Subsequently At step SI 3, the signal which makes the pie pass path 
closing motion valve 15 open to the bypass path closing motion valve actuation circuit 34 is outputted, and it escapes from a routine. 
[0044] Then, the inhalation-of-air Maine path 8 which is open for free passage to an intercooler 1 1 is intercepted, and the I/C bypass 
path 14 is opened for traffic, and the inhalation of air supercharged by the mechanical-cable-type supercharger 10 is supplied to a 
combustion chamber 3, without passing along the I/C bypass path 14 and being cooled by the intercooler 11. 
[0045] Since a combustion chamber 3 is supplied without controlling decline in the volumetric efficiency by the side of a high 
revolution, and moreover cooling this inhalation of air by the intercooler 11, since the supercharged inhalation of air is supplied to a 
combustion chamber 3 where temperature up is carried out, Even if it is a high revolution side, temperature up of the mixed gas in a 
combustion chamber 3 can fully be carried out to the temperature in which autohesion fire is possible, and a compression ignition field 
(I) can be made to expand to a high revolution side relatively. 

[0046] On the other hand, at step SI 1, when generating of knocking is detected, it branches to step S4, and the signal which opens the 
Maine path closing motion valve 16 to the Maine path closing motion valve actuation circuit 35 is outputted, subsequently the signal 
to which clausilium of the pie pass path closing motion valve 15 is carried out to the bypass path closing motion valve actuation circuit 
34 at step SI 5 is outputted, and it escapes from a routine. 

[0047] Then, the inhalation-of-air Maine path 8 which is open for free passage to an intercooler 1 1 is opened for traffic, and the I/C 
bypass path 14 is intercepted, and the inhalation of air supercharged by the mechanical-cable-type supercharger 10 is supplied to a 
combustion chamber 3, after passing along the inhalation-of-air Maine path 8 and being cooled by the intercooler 11. 
[0048] When knocking occurs, in order to cool the inhalation of air supplied to a combustion chamber 3 by the intercooler 1 1, even if 
it is the time of heavy load operation with the high heat energy of residual gas, and the case where the temperature of the inhalation of 
air breathed out from the mechanical-cable-type supercharger 10 is too high, generating of knocking in a combustion chamber 3 is 
avoidable. Furthermore, the cylinder internal pressure at the time of a compression stroke can be raised, even if it is a low compression 
ratio, compression ignition combustion can be attained and a compression ignition field (I) can be made to expand to a heavy load side 
relatively, since the supercharged inhalation of air is supplied in a combustion chamber 3. 

[0049] Thus, while according to the gestalt of this operation infixing the mechanical-cable-type supercharger 10 in the inhalation-of- 
air Maine path 14 and arranging an intercooler 1 1 in the lower stream of a river The I/C bypass path 14 which bypasses this intercooler 
1 1 is made to open for free passage. In a compression ignition field (I) By supplying fundamentally the inhalation of air by which 
supercharge temperature up was carried out to a combustion chamber 3 through the I/C bypass path 14 with the mechanical-cable-type 
supercharger 10, while preventing decline in the volumetric efficiency by the side of a high revolution, in the adiabatic compression at 
the time of a compression stroke, temperature up of the gas temperature in a cylinder can fully be carried out to the temperature in 
which autohesion fire is possible: 

[0050] On the other hand, since it was made to supply a combustion chamber 3 when knocking occurs after cooling the inhalation of 
air breathed out from the mechanical-cable-type supercharger 10 by the intercooler 1 1, generating of knocking is avoidable even if it is 
the time of heavy load operation with the high heat energy of residual gas, and the case that an intake-air temperature is high. 
Furthermore, in order to supply the supercharged inhalation of air to a combustion chamber 3, even if it is a low compression ratio, it 
becomes possible to carry out temperature up of the mixed gas in a cylinder in a compression stroke to the temperature in which 
compression ignition is possible. 

[0051] Consequently, even if it is the case that an engine compression ratio is low, a compression ignition field (I) can be made to 
expand to near the limitation to a high revolution and heavy load operation side, as hatching of drawing 5 shows. Moreover, since it is 
not necessary to set up a compression ratio highly, high power can be obtained in a jump-spark-ignition field (II), controlling 
generating of knocking. 

[0052] In addition, you may be the valve element which does not restrict this invention to the gestalt of operation mentioned above, 
and arranges a path change means in a tee with the upstream of the inhalation-of-air Maine path 8 and the I/C bypass path 14, for 
example, switches a path selectively, and since what is necessary is just to arrange one valve element in a tee, the cutback of 
components mark can be aimed at. 
[0053] 

[Effect of the Invention] As mentioned above, since an inhalation-of-air condensator is bypassed until abnormal combustion is 
detected in the inhalation of air supercharged with the supercharger according to this invention as explained, and it was made to supply 
a combustion chamber, delay of firing in a high revolution field is prevented. Moreover, since it was made to supply a combustion 
chamber after cooling inhalation of air with an inhalation-of-air condensator, when abnormal combustion is detected, generating of the 
abnormal combustion in a heavy load operating range can be controlled. Furthermore, since cylinder internal pressure can be raised by 
supercharge, low compression ratio-ization is attained. 

[0054] Consequently, it becomes possible to make a compression ignition field expand to a high revolution field and heavy load field 
side. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] The whole engine block diagram 

[Drawing 2] The flow chart which shows a combustion-control routine 
[Drawing 3] The flow chart which shows a path change control routine 

[Drawing 4] (a) The explanatory view showing valve timing in case the explanatory view and (b) operating range which show valve 
timing in case a operating range is in a compression ignition field are in a jump-spark-ignition field 
[Drawing 5] The explanatory view of a operating-range judging map 

[Drawing 6] The explanatory view showing the relation between valve timing in case a operating range is in a compression ignition 
field, and cylinder internal pressure 
[Description of Notations] 

I Engine 

3 Combustion Chamber 

6 Inlet Valve 

7 Exhaust Valve 

8 Inhalation-of-Air Maine Path 

10 Mechanical-Cable-Type Supercharger 

I I Intercooler (Inhalation-of-Air Condensator) 

14 I/C Bypass Path 

15 Bypass Path Closing Motion Valve (Path Change Means) 

1 6 Maine Path Closing Motion Valve (Path Change Means) 

1 7 Injector for Cylinder Injections of Fuel 

19 Knock Sensor (Abnormal-Combustion Detection Means) 
23a, 23b Adjustable valve gear 
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[Drawing 4] 
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